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Supplementary Materials and Methods

Isolation of ferulic acid eicosyl ester from Rhodiola roots and synthesis of ferulic acid derivatives and related compounds
Synthesis Scheme 1. Synthesis of ferulic acid esters by the Mitsunobu reaction
Ferulic acid esters were synthesized by the Mitsunobu reaction from ferulic acid and long-chain alcohols, affording the corresponding products in 55-82% yields (60). In the same manner, icosyl p-transcoumarate was obtained in 55% yield (Scheme 1). The spectroscopic data of synthetic compounds are in accordance with literature data cited below.
Dihydroferulic acid eicosyl ester was obtained by hydrogenation of the double bond of ferulic acid eicosyl ester by hydrogen with palladium on charcoal as catalyst, affording the product in quantitative yield (Scheme 2).
Scheme 2. Synthesis of icosyl dihydroferulate by hydrogenation of icosyl ferulate
General Procedure A
Octyl-(2E)-3-(4-hydroxy-3-methoxyphenyl)-prop-2-enoate (FAE-8) (71):
General Procedure A: (60) To a solution of ferulic acid (970 mg, 5 mmol) in dry THF (10 mL) was added triphenylphosphine (1.31 g, 5 mmol) at 0°C under nitrogen atmosphere followed by 1-octanol (651 mg, 0.8 mL, 5 mmol). Diethyl azodicarboxylate (DEAD, 870 mg, 5 mmol) was dissolved in THF (14 mL) and added dropwise. The mixture was left stirring at room temperature for one hour and then the solvent evaporated under vacuum.
The crude mixture was diluted with with EtOAc (30 mL), and saturated aqueous NaHCO 3 solution (30 mL) was added. The mixture was extracted with EtOAc (3x 30 mL); the collected organic phase was dried over anhydrous MgSO 4 , filtered and concentrated in a rotavap. The crude product was purified by silica gel column chromatography using a solvent gradient of EtOAc (10→20%)/hexane to afford octyl ferulate in 69% yield. Hz, 2H); 1.45-1.21 (m, 10H); 0.89 (t, J = 6.8 Hz, 3H) ppm. 13 C NMR δ: 167.4; 147.9; 146.7; 144.6; 127.1; 123.0; 115.7; 114.7; 109.3; 64.6; 55.9; 31.8; 29.3; 29.2; 28.8; 25.9; 22.6; 14 .1 ppm.
Dodecyl-(2E)-3-(4-hydroxy-3-methoxyphenyl)-prop-2-enoate (FAE-12) (72):
The synthesis was performed in analogy to General Procedure A given above, adapting the amount of alcohol according to its molecular weight. 
Icosyl-(2E)-3-(4-hydroxy-3-methoxyphenyl)-prop-2-enoate (FAE-20) (30):
The synthesis was performed in analogy to General Procedure A given above, fig. S9 ).
Icosyl-(2E)-3-(4-hydroxyphenyl)-prop-2-enoate (4-OH-CAE) (73):
The synthesis was performed in analogy to General Procedure A given above, adapting the amount of alcohol according to its molecular weight. 146.4; 144.0; 132.5; 120.8; 114.3; 110.9; 64.6; 55.8; 36.3; 31.9; 30.7; 29.7 (9) ; 29.6 (2); 29.5; 29.4; 29.2; 28.6; 25.9; 22.7; 14.1 ppm. and of larvae reared with the indicated amounts of ground Rhodiola tablet added to their food.
There is no difference in memory scores between the treatment groups (Kruskal-Wallis test: n.s.:
p> 0. 05, N= 69,15,54,14,56,15,54) . According to the manufacturer specifications, ~1/3 of the tablets' weight consists of a Rhodiola extract; under the assumption that this extract is enriched from the dried-root ingredients by a factor of ten, a concentration of 2.8 mg/ ml of tablet should correspond to ~10 mg/ ml of Rhodiola 1 . As a large amount of hygroscopic ground tablet material dehydrates the food in the vials, concentrations of tablet higher than 2.8 mg/ ml could not be tested. Further details are as in legend of fig. S1 . Underlying data are shown in Data file S1. Bees were divided into two groups after 3-trial training. One group of bees received sugar solution supplemented with Rhodiola 4E five hours after training, whereas the control group received plain sugar solution. On the next day, 19 hours later, the levels of proboscis extension were measured across three extinction trials. Bees fed with Rhodiola 4E after conditioning performed statistically significantly better across extinction trials than the control group (logistic regression: χ2 (1)= 6.09, p= 0.014; N= 82,86). Underlying data are shown in Data file S1. 37, 40, 30, 30, 30, 29, 37, 38) . Underlying data are shown in Data file S1. 
